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(2.1) $u_{t}^{\epsilon}- \triangle u\xi+\frac{1}{\epsilon^{2}}\phi(u^{\xi})=0$ in $\mathcal{R}^{N}\cross(0, +\infty)$ ,
(22) $u^{\mathcal{E}}(\mathrm{O}, x)=g(x)$ $(x\in \mathcal{R}^{N})$
$g$ $\phi(r)=r(r^{2}-1)$
$\epsilonarrow 0$ (1) $u^{\epsilon}$
$g$ 2 $c_{0^{\text{ }}}$ $C_{0}>0$
$\sup_{x\in \mathcal{R}^{N}}|g(X)|+\sup\{x\in \mathcal{R}^{N}||g(x)|\leq c_{\mathrm{O}}\}|\nabla g(X)|\leq C_{0}$
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$\Gamma_{0}=\{x\in \mathcal{R}^{N}|g(x)=0\}$
$\mathrm{r}_{0}$ $\Omega_{0}$ $g>0$ $\mathcal{R}^{N}\backslash \overline{\Omega}_{0}$ $g<0$
$[4, 7]$ $u^{\epsilon}(\mathrm{O},x)$ (2.1) $\mathcal{R}^{N}$
$\{x\in \mathcal{R}^{N}|u^{\epsilon}(X, t)\approx 1\}$ $\{x\in \mathcal{R}^{N}|u^{\epsilon}(x, t)\approx-1\}$
$\Gamma_{\mathrm{g}}^{\epsilon}=\{x\in \mathcal{R}^{N}|u^{\epsilon}(X, t)=0\}$
Theorem 2. 1 (cf. [2, p. 119])
$\forall k>0$ $\epsilon_{0}>0$ ($k$ ) $\tau 0=\tau 0(k)\text{ }$ $M_{0}=M_{0}(k)$
$\forall\epsilon\in(0, \epsilon_{0})$
(2.3) $-1-\epsilon^{k}\leq u^{\epsilon}(x,t)\leq 1+\epsilon^{k},\forall x\in \mathcal{R}^{N},$ $t\geq\tau_{0}\epsilon^{2}|\log\epsilon|$ ,
(2.4) $u^{\overline{\mathrm{c}}}(x, \tau 0\epsilon^{2}|\log\epsilon|)\geq 1-\epsilon^{k},\forall x\in\Omega_{M\mathrm{o}|\epsilon}^{+}\Xi\log|$
’
(2.5) $u^{e}(x, \tau 0\epsilon^{2}|\log \mathcal{E}|)\leq-1+\epsilon,\forall k\in x\Omega_{M\mathrm{o}\in|\mathrm{g}}-\mathrm{l}\mathrm{o}\epsilon|$
’
$\Omega_{M\mathrm{o}^{\xi}|\mathrm{l}\circ}^{+}\mathrm{g}\epsilon|\equiv\{x\in \mathcal{R}^{N}|g(x)>M_{0}\mathcal{E}|\log\epsilon|\}$,
$\Omega_{M_{\mathrm{O}^{\mathcal{E}|\mathrm{l}\circ \mathrm{g}|}}}^{-}\epsilon\equiv \mathrm{t}X\in \mathcal{R}^{N}|g(_{X})<-M_{0^{\mathcal{E}}}|\log\epsilon|\}.\cdot$
[4, $7|$ $\epsilonarrow 0$ $\{\Gamma_{h}^{\epsilon}\}_{\#>0}$
$g$
$c_{1}>0$
(2.6) $|g(x)|\geq c_{1}\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(x, \Gamma 0),$ $\forall x\in\{x\in \mathcal{R}^{N}||g(X)|\leq c_{1}\}$
Theorem 2. 2 (cf. [2, p.122]) $\{\mathrm{F},\}_{05}\mathrm{t}\leq\tau$ Fo
$\forall k>0$ $\epsilon_{2}=\epsilon_{2}(k)>0_{\text{ }}M_{2}>0$
$\forall\epsilon\in(0,\epsilon_{2}),$ $\tau \mathrm{o}(k+1)\epsilon^{2}|\log\epsilon|\leq\forall t\leq\tau*$
$u^{\epsilon}(_{Xt},)\geq 1-\epsilon^{k},\forall x\in\{X\in \mathcal{R}^{N}|d(_{X}, t)>M2\xi|\log\epsilon|\}$,
$u^{\epsilon}(_{X},t)\leq-1+\epsilon^{k},\forall x\in\{x\in \mathcal{R}^{N}|d(X, t)<-M_{2}\epsilon|\log \mathcal{E}|\}$,
Remark. (1) Fo –
–
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(2) $u(x, t)= \lim\epsilonarrow 0u(\epsilon X, t)$
$u(x, t)=1$ if $d(x,t)>0$ ,
$u(x,t)=-1$ if $d(x, t)<0$ ,
$u(x,t)=0$ $x\in\Gamma_{t}$
$\Gamma_{t}$ – $[4, 7]$
(3) $d_{H}(\Gamma_{t’ \mathrm{f}}^{\epsilon}\Gamma)\leqq M_{2}\epsilon|\log\epsilon|(\forall t\in[\tau_{0}(k+1)\epsilon^{2}|\log\epsilon|, T^{*}])$





dist $(X, \mathrm{r}(t))$ $x\in$ ( $\Gamma_{t}$ ),
$-\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(X, \mathrm{r}(t))$ $\not\in:h1\backslash A$ ,
$\forall T^{*}<T$ $c_{2}>0$ $d(x, t)$
$\{(x, t)|\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(x, \Gamma_{t})\leqq c_{2},0\leqq t\underline{\leq}T^{*}\}$
(2.7) $d_{t}=\triangle d$ on $\Gamma_{t}$
$C_{2}>0$
(2.8) $|\nabla d(x, t)|=1,$ $\forall x\in\{x\in \mathcal{R}^{N}||d(x, t)|\leq c_{0}\}$ ,
(2.9) $0 \leq t\leq\tau_{7}\sup_{|*d|\leq \mathrm{c}2}|\nabla(d_{t}(_{Xt)},-\Delta d(x, t))|\leq C_{2}$ ,
Th. 2. 2 $[4, 7]$ $0$
$U$ $\epsilonarrow 0$





$u_{tzz}^{\epsilon}= \frac{U_{z}z_{t}^{\xi}}{\epsilon},$$\Delta u-\mathcal{E}-\frac{U_{z}\triangle Z^{\mathit{6}}}{\epsilon}+\frac{U_{zz}|\nabla z^{\epsilon}|^{2}}{\epsilon^{2}},$ $U=\emptyset(U)$
(2.1)
(2.10) $z_{t}^{\xi}- \triangle z\mathcal{E}+\frac{U_{zz}}{\epsilon U_{z}}(1-|\nabla z^{\epsilon}|^{2})=0$
$\epsilonarrow 0$ ( ) $z$
(2.11) $z_{t}-\Delta z=0,$ $|\nabla z|=1$
$z(x, t)=d(X, t)$ $z^{\epsilon}(x, t)$
$=d(x, t)+o(1)$ $\Gamma_{t}$ $\tilde{z}^{\epsilon}(X, t)=d(X, t)+$





$|\nabla z^{\mathcal{E}}|=1+o(1),$ $Z^{\epsilon}-t\Delta Z^{\xi}=o(1)$
$\tilde{z}^{\epsilon}$
$U_{zz}-o(1)\cdot U_{z}-\emptyset(U)+o(1)=0$ on $\mathcal{R}$
$\phi$ $\lambda$ $\phi^{\lambda}=\phi+\lambda$ $(u_{-}^{\lambda}, u_{0}^{\lambda}, u^{\lambda}+)(arrow$
$(-1,0,1)$ as $\lambdaarrow 0$) $\phi^{\lambda}$
Lemma 2. 3(cf. [2, P. 13 $\lambda^{*}>0$ $\forall\lambda\in[0, \lambda^{*}]$
$U_{zz}-CUz-\phi^{\lambda}(U)=0$ on $\mathcal{R}$ ,
$U(-\infty)=u_{-},$$U\lambda(0)=u_{0}^{\lambda},.U(+\infty)=u_{+}^{\lambda}$
$(U^{\lambda}, c^{\lambda})$ – $\lambda$ $\alpha_{\text{ }}A>0$
$u_{+}-\lambda Ae-az\leq U\lambda(Z)<u_{+}^{\lambda},$ $\forall z>0$ ,
$u_{-}^{\lambda}\leq U^{\lambda}(z)<u_{-}^{\lambda}+Ae^{-},\forall\alpha|z|z<0$ ,
$0<U^{\lambda}(z)\leq Ae^{-},\forall\alpha|z|\in Z\mathcal{R}1$ ,





$d(x, t)+o(1)$ F, ,
F, ,
\Gamma , ,






$\Omega\subset \mathcal{R}^{N}$ $[8, 9]$
$B=B_{N}(0,1)$
$h>0$ $g\in C(\overline{\Omega})$ $G_{h}$
(3.1) $G_{h}g(.X)$ $=$ $\sup\{\lambda\in \mathcal{R}||B_{N}(x, \sqrt{h})\cap\{y\in\Omega|\varphi(y)\geqq\lambda\}|$
$\geqq|B_{N}(_{X}, \sqrt{h})\cap\Omega|/2\}$
I $N$ Lebesgue $h=T/m$
$u^{m}=$. $u^{m}(X$ ,
$u^{m}(x, t)=(c_{\iota-mh}Gh\ldots Ghg)(x)-$ $(x\in\overline{\Omega},mh<t\leqq(m+1)h)$
$m$ times
$u^{m}(x, t)$
Theorem 3. 1 $\overline{\Omega}\cross[0, T)$




$u_{t}+F(Du, D^{2}u)=0$ in $\Omega\cross(0, T)$
$\partial u$
$\overline{\partial n}^{=0}$ on $\partial\Omega\cross(0, T)$
$u(x, 0)=g(X)$ in $\overline{\Omega}$ .
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$F(p,X)=- \frac{1}{2(N+1)}\mathrm{t}\mathrm{r}\{(I-\frac{p\otimes p}{|p|^{2}})X\}$
Remark. 3. 1 – Giga-M.
H. Sato [5]
3., 1 .
Lemma 3. 2 $\varphi\in C^{2}(\overline{\Omega})\text{ }z\in\overline{\Omega}$ $\epsilon>0$
(1) $z\in\Omega$ $D\varphi(z)\neq 0$ $\delta>0$ $x\in$
$B_{N}(_{Z\delta},)\text{ }h\in(0,\mathit{6}]$
(3.3) $G_{h}\varphi(x)\leqq\varphi(x)+(-F(D\varphi(z), D2\varphi(z))+\epsilon)h$
(resp., $G_{h}\varphi(X)\geqq\varphi(x)+(-F(D\varphi(Z),$ $D^{2}\varphi(z))-\epsilon)h$ )




$\overline{u}(t, x)=\lim_{rarrow 0}\sup\{u^{m}(S, y)|0\leqq s<T,$ $y\in\overline{\Omega}$ ,
$|s-t|+|y-X|<r,$ $m>r^{-1}\}$ ,
$\underline{u}(t, x)=\lim_{rarrow 0}\inf\{u^{m}(s,y)|0\leqq s<T,$ $y\in\overline{\Omega}$,
$|s-t|+|y-x|<r,$ $m>r^{-1}\}$ ,
Barles-Souganidis [1] Trotter- Kato
$\overline{u}$ (resp., u) (3.2) (resp., )
$\overline{u}(x, 0)=\underline{u}(x,0)=g(x)$ Giga-M. H. Sato [5]
3. 2 . $G_{h}$
(3.4) $G_{h}\varphi(x)\leqq(resp., \geqq)\lambda$
(3.5) $\Leftrightarrow|\{y\in B_{N}(x, \sqrt{h})\cap\Omega|\varphi(y)\geqq\lambda\}|$
$\leqq$ (resp., $\geqq$ ) $|\{y\in B_{N}(X, \sqrt{h})\cap\Omega|\varphi(y)<\lambda\}|$
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$\varphi\in C^{2}(\overline{\Omega})_{\text{ }}z\in\overline{\Omega}_{\text{ }}\epsilon>0$
$\overline{G}_{h}\varphi(X)$
$\overline{G}_{h}\varphi(x)$ $=$ $\sup\{\lambda\in \mathcal{R}||\{y\in BN(x, \sqrt{h})|\varphi(y)\geqq\lambda\}|$
$\geqq|B_{N}(x, \sqrt{h})|/2\}$
$\overline{G}_{h}$
Lemma 3. 3 (cf. H. Ishii -Pires-Souganid $[\mathit{9}J$) $\varphi\in c^{2}(\mathcal{R}N)_{\iota}z\in \mathcal{R}^{N}\text{ }$
$\epsilon>0$ $D\varphi(z)\neq 0$ \mbox{\boldmath $\delta$} $>0$
$x\in B_{N}(\mathcal{Z}, \delta)\text{ }h\in(0, \delta]$
(3.6) $\overline{G}_{h}\varphi(x)\leqq\varphi(x)+(-F(D\varphi(Z), D2\varphi(Z))+\epsilon)h$
$\overline{G}_{h}\varphi(x)\geqq\varphi(x)+(-F(D\varphi(z), D2\varphi(_{Z)})-\epsilon)h$
$G_{h\varphi}(x)$ $\overline{G}_{h\varphi}(x)$ 3. 2
$\overline{\lambda}=\overline{G}_{h}\varphi(X)$ $N=2$
$z\in\Omega_{\text{ }}D\varphi(z)\neq 0$ $\delta_{1}>0$
$B_{2}(z, b_{1})\subseteq\Omega,$ $D\varphi(x)\neq 0(\forall x\in B_{2}(z, \delta_{1}))$
$h>0$ $G_{h}\varphi(X)=\overline{G}_{h}\varphi(X)(\forall x\in$
$B_{2}(z, \delta_{1}/2))$ (1) $z\in\partial\Omega_{\text{ }}(\partial\varphi/\partial n)(z)>0$
$\varphi$
$\Omega$
(3.7) $\varphi\in C^{2}(B_{2}(z, \delta 2)),$ $\langle D\varphi(X),n(y)\rangle>0$ ,
( $\exists\delta_{2}>0,$ $\forall x\in B_{2}(z,$ $\delta_{2}),$ $\forall y\in B_{2}(z,$ $\delta_{2})$ $\partial\Omega$)
$yarrow(y-x)/\sqrt{h}$
$\Phi(y)=\varphi(x-\sqrt{h}y)$ (3.5)
(3.8) $|\{y\in B\cap\Omega(h, X)|\Phi(y)\geqq\overline{\lambda}\}|$




Ci $(i=1,2, \cdots)$ $h>0_{\text{ }}x\in B_{2}(z, \delta_{2})$
$\xi$ $\partial\Omega(h, x)$ $\{\Phi(y)=\overline{\lambda}\}$ $\xi$ $\partial\Omega(h,x)$
$T_{\xi}$ : $y_{2}=ay_{1}+b$
(3.9) $|\Phi(0)-\overline{\lambda}|\leqq C_{1}\sqrt{h},$ $\mathrm{d}\mathrm{i}\mathrm{S}\mathrm{t}(\mathrm{o},\tau_{\xi})\leqq C_{2}$
( 1 |
1
$\ovalbox{\tt\small REJECT}$ $\{\Phi(y)=\Phi(0)\}$ $y=0$ $\tau_{0}$ : $y_{2}=cy1$ 1
2
$D_{2}=\{y\in B|\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(y,T_{\xi})\leqq C_{3}\sqrt{h}\},$ $D_{3}=\{y\in B|\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(y,T_{0})\leqq c_{4}\gamma_{h}\}$ ,
$T^{+}=\{y\in B\cap\Omega(h,x)|y_{2}<ay_{1}+b,y_{2}>cy_{1}\}$ ,
$T^{-}=\{y\in B\cap\Omega(h,x)|y_{2}<ay_{1}+b, y_{2}<cy_{1}\}$
$\partial\Omega(h, x)\cap B_{\text{ }}\{y\in B\cap\Omega(h,X)|\Phi(y)=\overline{\lambda}\}$ $D_{2\text{ }}D_{3}$
$D_{4}\subset B\cap\Omega(h, X)^{C}$ $h_{1}>0$
$\forall h\in(0, h_{1})$




$B$ $T^{-}$ $D_{4}$ $D_{1}$ $D_{1}\cap D2=\emptyset$
$|\{y\in B\cap\Omega(h_{X)},|\Phi(y)\geqq\overline{\lambda}\}|-|\{y\in B\cap\Omega(h, X)|\Phi(y)<\overline{\lambda}\}|$
$\leqq|T^{+}|-|T^{-}|+|D2|+|D_{\mathrm{s}}|$
$\leqq-|D_{1}|+C_{5}\sqrt{h}$
$h_{2}\in(0, h_{1})$ $\forall h\in(0, h_{2})$
$|\{y\in B\cap\Omega(h, x)|\Phi(y)\geqq\overline{\lambda}\}|<|\{y\in B\cap\Omega(h, X)|\Phi(y)<\overline{\lambda}\}|$
$(3.5)_{\text{ }}$ (3.8)
$G_{h}\varphi(x)\underline{\leq}\overline{\lambda}=\overline{G}_{h\varphi}(X)$
3. 3 3. 2 $\square$
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